
were burned. In  Ocean, Monmouth, Rurliugtou nud Cumberlaud Cos.. the fires have been exceedingly des- 
tructive; over 18,000 acre8 of cedar and large tracks of vineyards have been destroyed. Observed from 
Pike's Peak, 5th, l l th ,  14tli, 13t11, 1411, 16th. l i t h .  24th. Co~or:idb Spriugs, 15th. 24th. North Plntte, 
7th. Freehold, N. J., G t h ,  9th, loth,  12tI1, 
16th, 16th, 17th. Atco, N. J., 6th, 12th. 

Polar Bande.-Portland, Or., 12th, 17th ; Riley, Ill.. 14th ; New Corydon. Ind., lst, Gth, l l t h ,  13th, 
14th, 23rd, 24th ; Guttenburg, Ia., 20th ; Clear Creek, Neb., 30th ; Auburu, N. H., 39th ; Walnut Grove, 
Va.) 2nd. 

Stili Francisco, 5th, 11 1). iii., sharp 
shocks in vaiia.,us parts of city ; motioii from south to north aud then vertical. Newburyport. Mass., 12th, 
7:45 a. m., violent shock, houses shook in many parts of the city, the accompauying noise resembling that 
of a heavy barrel rolling nver a chaniher floor. Shocks were felt :tt the same time iu Haverhill, Grove 
land and surrounding towns. 

Their successive ap- 
pearance a t  this station is reported ns follows : May lr*th. 1795 ; May 25th, 1813; May %th, 1829; Map 
14th, 1846 ; May %th, 1853 ; May 1' th, 1880. Ckdar Valr, I<nn., 231.6, distructive western locust iu  con- 
siderable'uumbers. 

Siita Spoh.-'l'he fbllowiug record of observatious, made by Mr. D. P. Todd. Ashistrut, has been forwarded 
by Prof. 8. Newconib, U. 8. Nnvy, hperiiitendriit, Xautical Alinniinc Ofice, Warhiugton, D. C.: 

Ft. Dodge, Ia., lst, 3rd. Indepencleiice. Kan.. 1st to 27th. 
Walnut Grove, Va., 8th to 19th, 21st, 33rd. 

Earthqunkes.-Pt. Sau Jose, Cal., 5th, 11:35 p. m., slight shock. 

Billerica, Mass., 12th. slight shock nt 7:30 a. m. 
Locu~8.-Mol.gaut1,\~11, W. VR., 1Wi. firs1 re-nppenrance of 17 year locusts. 
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FacuL?. . 
l.'nc111e. 

spots *UISll .  
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Faculm. Many of the spotb small. 
Facnlre. Man) of the spots small. 
Fncnlz. Many of the spots small. 
Focnlre. Many of the spots amall. 

'-- 
tllpprorimated. 
Mr. WIJJ. Da\vsou, a t  Spiceland, Iudianii, repl>rts :-l.st., S ~ I ' O U I J S ,  GO spots. 2ni,  3 groups, 34 spob. 

3rd, 3 groups. 22 s1iot.s. 8th, 
2 groups, 24 spots. l k h ,  2 groups, 4 spot%: 15th and 
17th, uo spots. 47th, 1 group, 
40 spots. 

Mr. H. D. Gowey, :it North Lewieburg, Ohio, reports :-26th, 8:30 ai.  iu., two large and several small 
spots N. of equator aud nehr E. side. 29th, 7:45 a. 
ni., two very large and several groups of smaller spots. 

MI-. F. Hess, a t  Fcr t  Dodge, Ia., reports : lst, six large spots, each iiccornpaiiied by a number of smaller 
ows, and sliue faculs on siln's upper 11:ilf. 2nd. ci a. In.. wine group iii NW.'quarter, and a new spot near 
E. liinh. 3rtl. z( ti. ni., oue large spot aiid fatculze iii NE. quarter ; ouly three spots of the other group r e  
luaiii distinctly visible. 4th. only one lnrge spot-too windy aiid lirizy for distinct vision. 5tb, 8 a. m, one 
very large SplJt wi th  brostl peniimbrn mid a cluster OF very minute spots beneath in NE. quarter; also two 
small spots ;inti iiiiiuy facula ill NW. quarter. From the 6th to 13th, mine group of' one large aud a cluster 
of small spots lookiug like a buuch of grapes suspeuded from penumbra of large spot, and some faculm 
visible until 13th when the cluster consolidated iuto oiie large spot. 15th and 
16th, 111) spots, faculae i u  SE. quarter. 20th und 21bt, two large and a 
niimber of smaller spots amid f a d s  i u  NE. quarter, between 3' to 5' from NE. limb ; at noon of the 21st 
oulg one spot about 8' from NE. limb wliich had also disappeared by 6 p. m. 22ud and 23rd, no spots or 
&culm. From rhc 25th to 31st, a fine group of twenLy or more spots, of which five quite distinct and one 
very large, uiidergoiug various cliauges while advancing ou upper half of sun's disk. A uew bpot and 
group of faculs appeared in 8E. quarter ou the 30th. 

Bth, 3 groups, 30 spots. 6th, 2 groups, 17 spots. 7th) 3 groups, 28 spots. 
l l t h ,  3 groups, 11 SIJ !tu. 13tli, 2 groups, 11 spots. 

lcth,  1 group, 4 spits. lYth, 2 groups, 5 spits. 23rd, 1 group; 2 spots. 
28rh, 1 group, 50 spots. 30th. 2 groups, 63 spi~ts. Slet, 2 groups, 43 spots. 

27th, 7:45 a. m., two large spots aud several groups. 

l4Lh, 11.) spots or fnculs. 
17th and 18th. no spots or fdcds .  

N O T E S  A N D  E X T R A C T S ,  
[Fmni 377ttwe. April 8. 1880.1 

ON the Long Period Itiequality ,iri Rait~Zl.i- l .  I f  it be true that there is a variation in the power of 
the sui1 depending oil the state of his surftic-e. this varintiou niight naturally be expected to make itself 
apparent tlirough a corre-pondi-ig change iu the rainfall of the carth,so that when thesun is most powerful 
there ought to be the greatest raiuf:ill. 



2. While the coniiec.tiou iuclicated above is that which most readilg orcurs to the mind, yet the tjiffiu 
cu1t.y of ascertaiuing the facts of the case in n iiiaiiuer beariiig the smallest approach to coiupleteness, is a 
great as to he at  preseut insuperable. There ia,.fird qf' nlZ. au iuteuse reference to locality iu rainfall, so 
that the raiuf'dl a t  one plitce inny d i f k  greatly f iw! that at :?uotlier place in its uear neighborhood. d g a i ~ ,  
there are, probably. i n  addition to possible secular iuequalities. very great oscillatir~x iu the Veiirlp raiufall 
a t  any one place, or accidental variatious as n e  may term theiu, i n  our iguoritnce of tlicir cnusc. Third@, 
i t  is in comparatively few places, ani1 tliose pI:wes chuse11 uot with the siuallest refereuce tn this particulnr 
problem, that we have :in ythiug like n trustworthy accouut of the raiufnll throughout a considerable number 
of years. PowthZy, we have uo iuf:xiuaticin of any irnportauce with respect to tlie raiufall a t  aeit. 

3. Besides the formidable catalogue of diflicultirs iiow ineutioued, we ought to bear in miud the follow- 
iug cousideratious. The couvection curreuts of' t.he earth :ire regulated by two thiugs, oue of which is con- 
stant, while the other may be variable. The constatit e!eFeut is the velibcity of rotation of t.he earth 011 its 
axis, while the element of possible varitrbilitp is tlit: power of the suu. H P I C ~  i t  follows that if the s u u  be 
variable it will cause rt variation in the directiuu as well :le in  the iuteusity of the earth's couvectiou-cur- 
rents on the principle which tells us that t,he rceultnnt of twt)  forces, m e  constaut and the other vnriable, 
must vary hot11 in niagnitude aud direction. Wow if it he true t.iiat we h ~ v e  a long perioil vari:rtion, not 
merely 4 the intensity, but n1w of t.lii: dist.rihutioii of' the enrth'a co~ivectii~ii-curreiits, auil if we bear iu 
miud the iutensely local reference iu rainfidi, it W I N ~ ~  be t l J l )  much to expect that t.he r a i u f d  inequality 
should exhibit the same years of maximum and miuiiuuiii at all places. It is eveu conceivable that some 
places might. exhibit a inaxitiiuni aheti IJt,hwS showetl 2 niinimuiii, while IJthers ngaiii might exhibit ii rlouble 
instead of a siugle period. 

4. It sppeurs to me t.tiat. if we beai iu m i d  these cousider:itiona. it, will not a~iswer tu add together the 
rainfalls of :I few selected st:itims as t h y  staud, with .t,lie view of determiiiing by this ineans whether there 
be a long-period inequality in the raiufnll of t,he whole e d h .  We are uut yet i n  a pc)sition t.o reply e x p i -  
mentally to this questiou. It does ll(>t, however, ti>llo\v t.hat uiitlii!lg cau be tloue. Dr. ?rleIdruiii :mI ot.lierfi 
spprar t i l  hnre  achieved good pre1iniiii:iry work iu tlie ilirection of ini:licfit.ing the esistence I J ~  a rainfall 
inequality c l e p ~ i i i l i l ~ g  uptiti thr state of the P U I I .  Dr. Meldruni began by poiut.ing out that i n  :t good many 
places there is R grenter rai~fii l l  duriug years c l f  ~nas in iun~ tlinii (luring years of minimurn ~iin-sp~its, and 
that this phenomeuou repe:its itself f'rwu one aol:tr cycle t o  :tuot.her. Agiiiii, Governnr Rawson has pointed 
out the exhence of certniu localities where t.he raiufill iuequa1it.y appears to br of :I precisely opposite char- 
acter, whiie Dr. Huuter has shown the practical imprtnnce of the invcs:igatiou with reference to certrtiu 
tropical st:ttioris. The subject has likewise beeu discussed by Piazzi Sniytli, Stone, and others. - 
1 By Balfour Yte\v:trr, LL.D., F.B.S.. Profa*ssor of Fiatiwxl Philosophy at the Owens Col1t.g.e. NI~nchertw. Being :I paper read hnfore 

the Lit. and Phil. Society of Manchester. 

[ F m i  Nfrtttw, . U t p  la. 1.S8I1.1 
The Utiitet.1 Mote3 Wmfirrr M i t p e ,  A trgust, lW8.-Tlie most reni:irktiblc feature of the meteorology of 

the uortheru heiuisphere for August, 18i8, :is coinpared with July precediug, was the eu~rnioiis change 
which took place iu tlie distributim of atinospheric pressure over the htlautb: :IS f i r  as ht,. N. GO", the 
change heiug greatest, iu the regiou aroitud Ireland a i d  the southweat IJf England. where it amouuted t.0 a 
fall of about the third of au iitch. Pressure was also still further reduced over nearly the whole of the 
United States,. particularly in the north, the deficiency froin the uortii:~l tit New York beiug over 0.1 50 iuch. 
In Europe, t h i d  lowering of the pressure evteiiderl e:tstwaril i u t n  Ruaeia as fhr 8 s  loug. E. 4lY, where it rose 
to nearly the average. I t  :igaiu fell t.111 adruuciiig fu:tIier eirstw:trtl to 0.150 inch below the uorni:il i u  the 
vttlley tit' the Irtish, risiug however a g i i i i  to the iioriuiil over the weateru affluents of the Leua. Thus from 
the Rocky Mouotaius, acr'ods the Unite11 States, the Atlautic, Europe tiud iuto Asia a s  far as the Leua, 
pressure was under the norIiia1, in citlier words \ :vw it broad  bel^ gtJiiig half-way round t.he globe. This re- 
gion of abuormully low pressure wculcl :tppcitr to have stretchell si)uth-aouth-westnrard froin Western Si- 
beria, enibraciug the regious marked off by Syria. Egypt.. Africx tis f:ir as Cape Colouy, the Marit.ius, West- 
ern India aud 'rurkiatau. Also io Victoria, Tasiuaui:i nntl New Zelaud pressure was Lery low, beiug at 
Dunetlin 0.3i2 inch less t.liau the normal. 

Io accordance wi th  this distribution of pressure, temperature was froin m e  tlJ two degrees above the 
normal i t i  t.he Uiiited States, escept iu the Northeast.. where i t  fell to the average i n  the New England 
Etates, and fell still furtlier to 1 O . 6  below it a t  dt.. John's, Newfi~uiidlnud. Under the influenceof the low pres- 
sure ariiuud Ireland the Weatlicr h p  shows :I prevdruce of strong hreezes from the Atlant,ic over Western, 
Centrirl. and Easteru Europe as fnr as Kiev, and over the whole of this wide region temperature was above 
the normal, most notably so over Great Britian and the south of Norway, the mean a t  Maudal being 4 O . 2  
above the average. 

I n  Eugland the 
month was oue of the raiuiest Augusts on record, uiid i n  the east of Scotlaud the raius were also ~iuiisually 
heavy. On the other hand, what invariably happeus wheu the weather in the east of dct)tlaurl is chnrac- 
terised by rain and east winds, the weather of the West Highlands was dry aud bright. 

dver  Euglsucl these Atlautic breezes were southwesterly, hut i n  Scotlarid enster!y. 

[Popular 8oiem-r 3 f m f h l y  t 7 1 d  Poniptes Krndtis.] 
Observations made by M. Fautrat in France for four years as to -the rain-fall over forests and over 

treeless tracts are as follows: That it rains more abuudautly over foreats thau over open ground, especially 
.when the trees are in leaf; that the a;- above the forest is more saturated with moisture than over t.he open 



ground ; that the leaves of trees iuteicept one-third, and iu soiue trees one-half of the rain-fdl, and that  
the leaves and branches restrain the evaporation of the water that reaches the ground, moistening the earth 
four times as much as i t  is moiatened by the raiu that fafls on open ground. With respect to the kind of 
forest, M. Fautrat states that in 1878 the rciin-f~ll collected above folious (leafy) trees was 30.5 iuches and 
in the vicinity of the forest on the open ground 29.7 inches. The difference in the favor of the forest is 0.8 
inches. During the same time there fell on the top of pines 30.5 inches of water and ou the plain at  the 
same altitude 28.6 iuches, a difference in favor of pines of 1.9 inches. Forests, aud above all. resinous 
wooda have the remrrrkable property { J f  extracting from the raiu benriug curreub that cross them a greater 
volume of rain-fall than open grounds. 

r r.n :.iv~ttt~.] 

Winter af 1879 and 1880, at C'lermont mid Puy-de-Dme, Fmwe.-M -411uard, Director of t he*,Obser- 
vatory at  Puy-de-Doiue. presents some curious observaLions upon the compa.rison of temperatures a t  Cler- 
mont and a t  the summit ot' Puy-de-Dome. [The suinniit of Puy-de -hue  is 8,540 feet above .lermont.] 
The winter of 1879 and 18SO was the most rigorous known in Auvergne. I n  the dag-t imeanhimum 
temperature of -9.O4 was o w e  experienced. The mean temperature of the mouth of December was +19."9. 
While thick fog for days covered Clermont the wentber a t  Pup-de-Dome reinaiued very clear aud the mean 
temperature was 18O higher a t  Puy-de-Dome than at  Clerniont. 'rhe inversion of temperatures between 
Clermont and Puy-de-Dome, previously remarked by M. dlluard, have been very frequeut. They are 
shown whenever a zone of high pressure covers Europe, aut1 the differeuces tire greater as the pressures are 
higher. Thus a cnmparisou of thermometers shows wheE au anti-cyc*lone is present in Frsnce or in Europe. 
It would be well to know a t  what height the3e iuver~ioiis nrr fiwt manifested. 
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